Aims-This study was designed to assess the relative efficacy of topical ganciclovir 0.15% gel and acyclovir 3/o ointment in the treatment of herpes simplex dendritic keratitis. Methods-Both treatment modalities were administered on a five times daily basis to patients suffering from herpes simplex keratitis. Patients were assigned randomly to one of the two treatment groups for the purpose of the trial. They were then examined on days 2, 7, 10, and 14 to assess the rate of healing of the dendritic ulceration. Results-There was no statistically significant difference detected in the rate of healing between the two treatment groups over the course of the trial. Conclusions-Review of the relative efficacy of topical ganciclovir and acyclovir in the treatment of herpes simplex dendritic keratitis showed that both treatment modalities were equally effective in their ability to heal the viral induced corneal ulceration. There were no significant side effects or adverse effects reported for either treatment modality.
The treatment of herpes simplex dendritic keratitis consists of mechanical debridement' or the use of topical antivirals such as idoxuridine (mDU),2 bromovinyldeoxyuridine (BVDU),3 trifluorothymidine (F3T),4 adenine arabinoside (Ara-A),56 and acyclovir (ACV).78 More recent studies have shown success in the treatment of herpes simplex keratitis, using immunoglobulins9 and a combination of F3T and interferon-ot. 10 The choice of drug depends on its effectiveness against the virus and the toxic effects on the host. Most of these drugs have been shown to have some toxicity, such as follicular conjunctivitis, epithelial erosions, and punctal occlusion." l 12 In Europe, acyclovir remains the drug of choice in the treatment of herpes simplex dendritic keratitis owing to low levels of toxicity and its virostatic effect on herpes simplex virus.13 14 It blocks viral replication by the inhibition of viral DNA polymerase following phosphorylation by viral thymidine kinase, thus exhibiting selective activity towards virus infected cells.'5-'7 It is also better tolerated than the first generation of antiviral agents, such as IDU and F3T.18 19 Previous studies have also shown it to be at least as good as adenine arabinoside,6 with regard to rate of healing and resolution of symptoms. However, in its formulation as an ointment, it contains Vaseline which causes a degree of discomfort and visual impairment. This can be a problem particularly in patients with tear film disease. 20 Acyclovir, taken in oral form, has also been shown to be effective in the treatment ofherpes simplex keratitis.21
The need to have a similar efficient and nontoxic antiviral treatment is important following reports of the emergence of acyclovir resistant strains ofherpes simplex virus both in vitro and in vivo. [22] [23] [24] The active substance of GV 550 antiviral ophthalmic gel is ganciclovir or 9-(1,3-dihydroxy-2-propoxymethyl) guanine (DHPG), an acyclic nucleoside analogue structurally related to acyclovir, which is a potent inhibitor of herpes simplex virus replication.16 25 The patients within the ganciclovir treatment group were younger. Using the two sample t test this was shown to be statistically significant (p=0 0272).
in the trial was obtained and all patients were required to be over 18 years of age. We excluded patients who were hypersensitive to either ganciclovir or acyclovir, those who had had immunosuppressive, antiviral, or steroid therapy in the preceding 14 days, those who had stromal comeal involvement or keratouveitis, and females of child bearing age. In addition, the visual acuity of the contralateral eye had to be 6/36 or better. These patients were then randomised to either GV 550 or ACV, used five times daily until the ulcer healed and then three times daily for a further 3 days. They were examined on the 2nd, 7th, 10th, and 14th days after the initial consultation. The visual acuity, symptoms and signs including the size of the ulcer were assessed. Symptoms of lacrimation, grittiness, photophobia, blurred vision, pain, and itchiness were scored on a 1-3 scale (mild/moderate/severe). Evidence of conjunctival (bulbar and palpebral), hyperaemia, papillary or follicular reaction, fluorescein conjunctival staining, and the presence of a Tyndall reaction was similarly scored. The size of the ulcer was measured as the greatest length in millimetres when stained with fluorescein. Healing was deemed to have been achieved when there was no fluorescein uptake.
Patients were withdrawn if there was no improvement or worsening of the ulcer on day 5, if the dendritic ulcer had not healed by day 14 , if a fresh ulcer appeared, if the ulceration recurred, or if there was anterior chamber or stromal involvement. They were also withdrawn if drug toxicity was noted. Evidence of drug toxicity was recorded at each visit. The effects of the drug on vision and the duration of this disturbance were documented. This trial could not be made double masked owing to the obvious difference in the appearance between the gel and ointment formulations of the two drugs. Statistical analyses were performed using the two sample t test.
Results
The overall number of patients enrolled were as follows: 24 patients in the GV 550 group (20 males/four females) and 22 patients in the acyclovir group (13 males/nine females). Within the GV 550 treatment group, the mean age was 43-5 years, while the ACV treatment group had a mean age of 53 years. The patients within the GV 550 treatment group were younger (p=0.0272). The demographic characteristics of the patients enrolled in the trial are shown in Table 1 . Two patients from the GV 550 group were withdrawn during the course of the trial. One patient was withdrawn at day 10 as the ulcer had not healed, and the second was withdrawn at day 14 owing to the development of a fresh dendritic ulcer while the patient was still being treated. Three patients in the acyclovir group were lost to follow up, at days 2, 7, and 10 respectively.
On presentation, the mean ulcer length was 3-26 mm in the GV 550 group and 3 12 mm in the ACV group respectively. This was not statistically significant (p=0 8387). The symptoms and signs were comparable between the two groups ( Table 2) .
On review over the next 14 days, there was improvement in the scoring of symptoms and signs in both treatment groups (Table 2 ). There was a steady decrease in the mean size of the dendritic ulcers, with treatment and complete healing achieved by day 14 in all the patients in the GV 550 group other than the two patients withdrawn on days 10 and 14 (see above) and in all but two patients in the acyclovir group (Table 3) . At day 2 of follow up, the mean ulcer size in the ACV treatment group was 1-34 (SD 1-58) mm, compared with 1-39 (1-71) mm in the GV 550 group, while at day 7, the sizes were 0 59 (1 1) mm and 0O1 (0-42) mm, respectively. By day 10 the mean ulcer size in the acyclovir treatment groups was 0-24 (0 78) mm, compared with 0-14 (0-45) mm in the ganciclovir treated group. It is of note that the standard deviations exceeded the mean ulcer size. This was because of a wide range and some diverse values of the ulcer size in each of the treatment groups on the various days of the trial. By day 14 all the patients in the GV 550 group had healed other than the two withdrawn on days 10 and 14 (see above). Two patients in the acyclovir treated group were not completely healed, however, and the mean ulcer size at day 14 in the acyclovir treated group was 0 15 (SD 0 47) mm. There was no statistically significant difference detected in the rate of healing between the two groups. The p values for the difference in ulcer size between the two groups at each of the follow up days are shown in Table 3 . There was, however, some difference in the duration of blurring on application of the two drugs. When questioned at the end ofthe treatment period, 50% of patients using GV 550 gel reported mild to moderate blurring of vision after administration of the drug, 29 1% reported moderate to severe blurring of vision, and 4-1% reported severe blurring of vision. In the patients treated with ACV ophthalmic ointment, 47-8% reported mild to moderate blurring of vision following administration of the drug, 30-4% reported moderate to severe blurring of vision, and 8-6% reported severe blurring of vision. Those using the gel formulated GV 550 reported the disturbance of vision to last an average of 22 minutes, compared with 32-9 minutes reported by the group using ACV ophthalmic ointment (Table 4 ). Studies on animal comeas demonstrated antiviral effects comparable with that of acyclovir 3% ointment, with no toxic effects seen at 0 3% concentration.34 35 There were no differences between the cumulative healing rates and reduction in ulcer sizes between the patients using GV 550 and ACV. This is shown in Figure 1 , where the percentage ofpatients in each treatment group, whose ulcer had not completely healed, is plotted against the review day of the trial. There were no serious complications associated with drug instillation in either treatment group. The only adverse effect was a temporary disturbance in vision on application of the drug in 83-2% of patients overall treated with GV 550 and in 86-8% of patients overall treated with acyclovir. More significantly, the duration of this effect was longer (mean duration of 32-9 minutes) in the ACV group compared with the GV 550 group (mean duration of 22 minutes). This effect is most probably 
